The study was conducted in order to investigate the immuno-enhancing property of the Chinese herbal formula, Gan lian Yu ping feng powder. Three hundred and thirty six 45-day-old chicks were randomly divided into eight groups. The chicks in groups A, B, C were orally given 0.25 g/mL (low-)，0.5 g/mL (middle-) and 1.0 g/mL (high) dose of Gan lian Yu ping feng powder in the drinking water respectively for 3 days consecutively. They were then immunised with infectious laryngotracheitis vaccine (ILTV) on the 4th day. Groups D, E, F were given 0.25 g/mL，0.5 g/mL and 1.0 g/mL dose of Gan lian Yu ping feng powder respectively after the immunisation for three days consecutively. Group G was Wen du qing (a government approved herbal product for ILT) control group, and group H was blank control group. 
Introduction
With the fast growing poultry farming industry, infectious diseases break out more often than ever before (Ren et al., The 336 chicks were fed until 45 days of age and then divided into 8 groups of 32 birds each. Chicks in groups A, B, C were given free drinking water containing 0.25 g/ml (low-dose), 0.5 g/ml (middle-dose), 1.0 g/ml (high-dose) of herbal soup of Gan lian Yu ping feng powder for 3 days, respectively. They were then immunised with frozen-dried ILT vaccine on the 4th day. Birds in groups D, E and F were given free drinking water containing 0.25 g/ml (low-dose), 0.5 g/ml (middle-dose), 1.0 g/ml (high-dose) of herbal soup of Gan lian Yu ping feng powder for 3 days, respectively, starting on the 3rd day post immunisation with frozen-dried ILT vaccine. Group G received wen du qing, a reference herbal formula documented in the Chinese Pharmacopoeia as the positive drug control group. The drug was given according to the manufacturer's instructions (0.0004 g/ml). Group H was the immunisation control group, birds in this group only were immunised without herbal treatment.
Measurement of ILT antibody titers
The measurement of ILT antibody titers was carried out on the age of days 52, 59, 73, and 87. Eight birds were selected in each group and blood samples were collected by puncturing the wing vein. Serum was separated for ELISA analysis of antibody titers and cytokines IFN-γ and IL-4 were measured according to the manufacturer's instructions. The selected birds were sacrificed after blood sampling to measure the organ indexes, such as thymus, spleen, Bursa of Fabricius. All procedures concerning animal treatments and experimentations in this study were reviewed and approved by the Institutional Committee for Ethical Use of Experimental Animals at Hebei Provincial Department of Animal Science. The organ index was calculated using the formula:
Organ index= organ weight (mg)/body weight (g).
Statistical analysis
All statistics were conducted using SPSS 17.0 software. Data were expressed as Mean ± SD. One-way ANOVA was applied to compare the difference. AP-value of less than 0.05 was considered significant, and P less than 0.01 was considered highly significant.
Results

Changes of antibody titers
The antibody titers of all the herbal treated groups were significantly higher than the control group at the three time point. The P value was less than 0.01 at 59, 73, 87 days of age when comparison was made between the high-, middle-dose herbal groups and the control group or wen du qing drug control group. The P value was less than 0.05 at 73, 87 days of age between the low dose group and the controls ( Table 1) . The results strongly suggest that the herbal formula has a positive impact on the antibody production of the birds.
Effect of herbals on immunological organ index in chickens
During the whole period of the trial, the immunological organs such as thymus, spleen, Bursa of Fabricius of the chicks showed no visible pathological changes. The thymus index was significantly higher in the high-and middle-dose groups compared with the control group, whether the herbals were given pre-or post vaccination, the P value being <0.01 at day 73, day 87 of age, P<0.05 at day 52 and day 59 of age. Significant changes were achieved at day 59, day 73, and day 87 of age in the low-dose group (P<0.05), and at day 52, and day 59 in the wen du qing group. There was no significant difference between Gan lian Yu ping feng groups and the positive drug control group (Table 2) . Notes: 1. Groups A, B, C were given 0.25 g/ml, 0.5 g/ml, 1.0 g/ml of herbal soup respectively, 1 day before vaccination.
Groups D, E, F were given 0.25 g/ml, 0.5 g/ml, 1.0 g/ml of herbal soup respectively, 3 days post vaccination. Group G was positive herbal control group. Group H was immunised control. Same as below.
2. Values in the same column with different letters show significant difference, lower case means P< 0.05, capital letters mean P<0.01. The spleen index was significantly higher in the high-and middle-dose groups compared with the control group, the P value being <0.01 at day 73, day 87of age , P<0.05 at day 52 and day 59 of age. Significant changes were achieved at day 59, day 73, and day 87 of age in the low-dose group (P<0.05), and at day 52, and day 59 in the Wen du qing group. No significant difference was observed between the herbal groups and the positive drug control. These results imply Gan lian Yu ping feng powder is equivalent to the positive herbal formula in stimulating the growth of the spleen (Table 3 ).
There are increases in the index of Bursa of Fabricius of all herbal treated groups, significantly higher than the control group. The high level of index remains from day 52 through day 87 of age, while the increase was significant at days 59, 73 and 87 in the low-dose group. The index in Wen du qing group was significantly higher than the control group at days 
Effects of the herbals on cytokine contents in serum
There are significant increases in the contents of IFN-γ in all herbal groups and at all the four time points. The high levels in the high-, middle-and low-dose groups remain the same from day 52 through day 87 of age. There are increases in the Wen du qing group at days 52 and 59 of age (P<0.05) when compared with the control (Table 5) . There are significant reductions in the contents of IL-4 in all the herbal treated groups compared with the control. The low levels in the high-, middle-, and low-dose groups remain the same from day 52 through day 87 of age. There are differences in the wen du qing group at days 52 and 59 of age (P<0.05) in comparison with the control group (Table 6 ). 
Discussion
The level of antibody titers is an index for humoral immunity. Humoral immunity is a very important specific immunological response mediated by B cells. It plays a vital role in combating the infectious factors and is the first step to defend the invasion of exogenous pathogens and to eradicate and inactivate pathogenic organisms. The antibodies produced by B cells will trap to or catch the pathogens directly for the antibody-antigen complex, which will be recognised, engulfed and eradicated by macrophages. In the present study, the antibody titers to ILT vaccine was significantly elevated in chicks In our study, the traditional herbal formula Yu Ping Feng San when modified with the addition of Gan cao to replenish spleen Qi and Chuan xin lian to clear the heat evil (anti-virus) elevated the immunity of birds. Of the three dosages used, the high and middle doses showed better results. This study will be used as a reference in the study of developing good quality and highly effective herbal immuno-enhancers.
